Aim: The aim of the following review was to search for existing registers of pressure ulcer (PU) incidence operating and collecting data on national level. Design: Type of study -review. Methods: Articles focusing on the subject of national PU registers were searched for by means of a systematic trawl through various databases using relevant terms. The search was limited to articles in English issued between 2010 and 2015 in the electronic databases SCOPUS and Nursing OVID. Articles focused on local datasets or registry as a part of local electronic health records were not included as well as studies which do not describe the dataset or the usability of data collection. Results: In total, six papers were found fulfilling the established criteria. Conclusion: According to information available from the literature review, it was recognised that only one register of PUs currently exists at the national level -the Registry of Ulcer Treatment (RUT) in Sweden. It can be assumed that registers exist in other countries, but that the information is not available on electronic databases. After a detailed inspection of the articles, it appears the information derived from the studies could provide a useful picture of the data that should be collected, and at what time during the treatment period (initial and final assessment of the patients and local symptomatology of the wound/pressure ulcer) it should be collected.
Introduction
Pressure ulcers (also known as pressure injuries, bed sores, pressure sores and decubitus ulcerssynonyms) are localised injuries to the skin, underlying tissue or both, usually over a bony prominence, as a result of pressure or pressure in combination with shear. A number of contributing or confounding factors are also associated with pressure ulcers; the significance of these factors is yet to be elucidated (EPUAP, 2009; NPUAP, EPUAP, 2014) . The prevalence of pressure ulcers (PUs) is an established quality indicator in health care (Gunningberg et al., 2013 ). PUs present a major health challenge worldwide: they affect large numbers of people and result in considerable health system expenditure. Hospital-acquired PUs (HAPUs) significantly increase healthcare costs.
The increased costs are primarily due to prolonged hospitalization. Studies have shown that the development of a PU independently increases the length of a patient's hospital stay, associated with an increased incidence of nosocomial infections and other complications (Spetz et al., 2013) . International studies have reported PU prevalence ranging from 4.3% to 30.8% (Tannen et al., 2009; Kottner et al., 2010; VanDenKerkhof et al., 2011; Vanderwee et al., 2011; Moore, Cowman, 2012) . It is important to emphasize that variations in the type of data collected and methods used during collection make valid study comparisons difficult. The reality in clinical settings has shown that the collection of data is often made without any systematic, on-going and validated PU registration system. In addition, estimations of the incidence and prevalence of PUs will most often be an academic and time-consuming exercise, leading to imprecise estimates based on subjective data. However, the results of PU prevalence and incidence studies can be used to raise awareness, to reduce PU occurrence, and to improve clinical practice (International guidelines. PU Prevention: Prevalence and Incidencein Context, 2009) . Unsystematic data collection is most often the case, both nationally andinternationally. Numerical data is, generally, noncomparable across local and national boundaries, as the reported data is often collected using different criteria (patient and academic). This situation is also true for the Czech Republic, where the incidence or prevalence measurement of PUs is mostly made at local level with no standardisation. Nowadays, in the Czech Republic there are two electronic tools which many health care providers work with: the Prevalence System, realised by the National Reference Centre, to which quality managers from ten hospitals contribute, and the Incidence System, part of the Central System of Adverse Event Reporting, whereby data from approximately 86 hospitals is collected. Neither of these tools covers all inpatient settings. As a result, a project aiming to establish a new national PU register was started in May 2015. The logical first step of the project was to evaluate the existence of national registers abroad and, in particular, to map the data that is collected and analysed there and how this is used to improve the quality of care. Although reporting to the local adverse incident report system is mandatory, underreporting is likely and lower grade/stage PUs may be under-represented.
A good methodological framework would be very helpful in gathering more precise data. It has been clinically proven that programmes to reduce PU occurrence should ideally include data collection systems that can provide information for clinical audit and prevalence/incidence studies. Appropriate training and testing are required for all assessors and data recorders (International guidelines. PU Prevention: prevalence and incidence in context, 2009). According to an international consensus focusing on cost effective wound management (International consensus: Making the case for cost-effective wound management. Wounds International, 2013) data collection is often sporadic and, when it is collected, poor or inconsistent methodology can make metaanalysis difficult. Data regarding clinical efficacy and effectiveness may be limited or unavailable. Financial data may be based on measurements that do not provide a true indication of cost. Thus, all of the above reasons are convincing arguments for the reporting of PUs uniformally with appropriate methodological support. Hospital-acquired PU surveillance and prevention can save costs in hospitals and should be considered by nursing executives as a strategy to support quality outcomes (Spetz et al., 2013) .
Aim
The aim of this study was to analyse published studies focused on existing registers of pressure ulcer incidence operating on national level and allowing standardized collection of data.
Methods

Eligibility criteria
Several criteria were used to select eligible studies: Original articles focused on data collection and analyses of pressure ulcers on a national level. Studies which clearly defined outcomes and/or data sets of individual assessed parameters. The exclusion criteria were: studies that dealt with local datasets of PU incidence, and studies which do not describe the dataset or the usability of data collection, abstract, articles and review published in other periods of time than those indicated, those published in non-reviewed journals.
Sources
Expert licensed databases and freely accessible databases were electronically searched and, subsequently, hand searched to obtain relevant sources (specifically the electronic databases SCOPUS and Nursing OVID, which were primarily verified as suitable and appropriate). English was selected as the search language.
Search
The search strategy was implemented via the following steps: an initial search was carried out using the keywords "pressure sore OR pressure ulcer OR bed sore OR decubitus OR pressure lesion OR pressure injury AND registry OR database" in electronic databases, followed by an independent hand search, including scanning of reference lists from other sources. Searching was limited to sources with full textarticles and reviews -published from 2010 to February 2015. The survey was not restricted to a specific care setting (articles focusing on inpatient and outpatient settings could be used). In general, only articles focusing on the areas of data monitoring and PU registers on national level were considered or with description of dataset and data usability. Contributions that did not meet the requirements and criteria for original article (Sollaci et al., 2004) were eliminated (see study selection). The results of the search were combined into a single item set. From the results of the initial search, double citations were removed and then the titles, abstracts, and full texts of the retrieved articles were independently evaluated for definitive inclusion.
Study selection and data analyses
The subsequent steps involved a full text screen and an analysis of individual relevant contributions and sources by six different reviewers. Firstly, the articles were reviewed independently and then a meeting was held to reach consensus on the articles to be included in the final evaluation (all of the reviewers have academic degrees, are working in clinical practices, are members of the project team preparing the new pressure sore register in the Czech Republic, and are also authors of this article). Exclusion criteria: the source was not an original article, did not focus on PU data collection, was not a register or database of clinical administrative data for more than one clinical setting, or was published before 2010. PRISMA Guidelines (Moher et al., 2010) were followed during the design, search and reporting stages of this review of national registers of pressure ulcers.
Data extraction and quality assessment
One author (AP) gathered data regarding registers of pressure ulcers according to the inclusion and exclusion criteria (key words, type of databases, and type of study/sources). Two authors (SS and SV) independently performed two different and parallel searches to avoid omitting relevant articles. The search strategies are shown in Figure 1 . The results of these two searches were combined into a single item set. From the results of the initial search, double citations were removed and then the titles, abstracts and full texts of the retrieved articles were independently evaluated for definitive inclusion. Once completed, all authors (AP, SS, SV, LK, NM, CP and GŠ) verified data extraction; first, independently and then a meeting was held to reach consensus on the articles to be included in the final evaluation. Figure 1 shows the process of study selection. Initial searching identified 501 sources from the aforementioned databases (365 results in the Nursing OVID database and 136 in Scopus). Following the first screening, 162 articles from Nursing OVID and 50 from Scopus were excluded. 203 articles from Nursing OVID and 86 from Scopus were retained for title and abstract screening.
Results
Figure 1 Flow chart -selection of studies
After the title and abstract screening, only three relevant studies from the OVID database and 13 sources from Scopus were selected for further processing (all of which focused on the issue of PUs and their monitoring in general) and were subjected to content analysis. Using the inclusion and exclusion criteria, a further 15 articles were excluded. Thus, from these 16 sources only one fulfilled the inclusion criteria for detailed analysis (15 were excluded after full screening). Finally an independent hand search, including scanning of reference lists from other sources, was performed. In total, 17 sources were identified and, after abstract and full text screening, five were selected for detailed analysis.
This study finally included six relevant papers that focused on the monitoring of PU incidence and existing national registers, from which two of them included a description of the data that had been collected and four of them were aimed at extending information about the same register (RUT), using different methods of analysis and usability of the data (Table 1) . To evaluate and describe nurses' experiences of a recently implemented quality register.
Qualitative content analysis
Strategies concerning organizational structure and committed leadership could increase the usefulness of knowledge systems on all levels, which could enable continuous learning and quality improvement in health care. Kim, Park (2012) Structured analysis of functionality of data entry templates in the hospital system -for clinical decision making.
Qualitative analysis
The clinical data models and structured data entry templates developed in this study were useful in supporting clinical decision making on pressure ulcer wound management. Öien, Forssell (2013)* Analysis of the Swedish Registry RUT in connection with antibiotic treatment of non-healing wounds to verify the cost benefits of data collection in wound management.
Quantitative analysis
The register and data collection has positive effect on treatment -healing time and antibiotic treatment decreased significantly during 3 years after launch of RUT.
Öien, Åkesson, Forssell (2013)* To evaluate the possibility to assess Quality of life in patients with hard-toheal ulcers using data from registry (from baseline through healing and at follow-up 6 months after healing).
Mixed prospective study
The results from EQ-5D did not add consistent information to RUT; therefore, this questionnaire was not included in the registry.
Öien, Weller (2014)* Analysis of the Swedish Registry (RUT) focusing on the length of treatment of non-healing wound and possibility to share data internationally.
Quantitative analysis
The results from the Swedish registry demonstrate the remarkable potential of RUT as a guarantee to improve health outcomes nationwide and internationally, namely in a significant reduction of healing time and health costs Öien RF, Forsell H, Tennvall GR. (2015)* Analysis of the wound management in relation to the cost of treatment of nonhealing wounds.
Treatment costs for the management of hardto-heal ulcers can be reduced with welldeveloped treatment strategies resulting in shortened healing times as shown in RUT.
*Note: Sources dealed with the same national registry (RUT). One source presents a description of the register while the others assess its accuracy and efficiency with regard to different topics (quality of life of patients, economic burden and use of antibiotics, and the possibility of sharing and using the data set from the register at an international level).
Discussion
This literature review was aimed at identifying the existence of national registers of pressure ulcers (PUs) which allowed standardized data collection for more than one hospital or community care facility, describe dataset and evaluate their usability. Of the total number of full text screen sources, five related to one specific national register focusing on the incidence of non-healing wounds in general, including bedsores, (Rosengren et al., 2012; Öien et al., 2014 . According to PRISMA methodology, they were not counted as only one source (in terms of duplicity of sources) rather as sources which expanded information concerning the same Registry of ulcer treatment (hereinafter referred to as the RUT). The following text will describe this first register (RUT) followed by information from other secondary analyzed sources. The authors are aware that some of the data referred to in the discussion section does not relate directly to pressure sores. However, it provides a comprehensive insight into the only functional register of chronic wounds operating at a national level. As mentioned above, a detailed analysis of the available sources (Table 1) revealed that only one national register relating not only to decubitus but also to other types of non-healing wounds has existed in Sweden since May 2009. The ambition of the Swedish register -known as the Registry of Ulcer Treatment (RUT) -is to collect data on non-healing wounds, symptoms, treatment interventions, and their outcomes in order to provide a continuous systematic evaluation of medical practice. In 2013, Öien and Forssel published the results of a statistical analysis of the RUT in connection with data collection and with antibiotic treatment of nonhealing wounds to verify the cost benefits of data collection in wound management . Basic information about the data contained in the register was found after a hand search of the bibliography of the paper (Öien, 2009) . The register monitors a large amount of data on patients with nonhealing wounds and data entry is made in two phases. Initial registration is usually carried out during first contact with the patient and it is used to assess nonhealing wounds, and to determine diagnosis and optimum treatment. The second registration is used for an evaluation of the efficacy of treatment, recording of therapeutic approaches in wound management, and noting of adverse events (e.g., amputations, infection, etc.). During the first registration of the patient in the system, basic variables are recorded: social security number, gender, age, primary diagnosis, profession or former profession, smoking, customs and habits, marital status, number of children, mobility, exercise habits and body mass index. To ensure continuity of care, it is also mandatory to indicate the name of the attending nurse who is responsible for the care of the non-healing wound, and to register the patient in the RUT. Follow-up information relates to the local symptomatology of non-healing wounds. Also reported are the results of educational activities aimed at smoking cessation, changes in physical activities, exercise, and dietary changes. The occurrence of "adverse" events and the impact of treatment such as amputation, venous or arterial surgery, pinch grafting, and death are also reported. The prepared dataset within this database is very detailed. The authors of this review are convinced that if an attempt were made to implement it in its entirety into clinical practice in the Czech Republic, there would be a genuine risk of over burdening health workers, and a subsequent reluctance to report data, which could result in incomplete data collection. The authors also believe that the implementation of such a register tracking data to this extent would not be useful or expedient. On the other hand, it is necessary to recognize that most of the information is very important and useful for longitudinal monitoring, and is mostly collected in the form of local rather than comprehensive surveys. For the process of preparing a new register of PU incidence in the Czech Republic, it is important to record initial evaluations and at least output assessment using objective scales and evaluation tools for both assessment of the overall condition of the patient and evaluation of local findings. Equally important is feedback for reporting workplace and methodological support for uniform data entry. Clearly, uniform assessment of the wound, and subsequent reporting, are a prerequisite for valid data. The foundation of healthcare management of patients with non-healing, chronic Pokorná and Leaper (2015) published a study to analyze the procedures and methods used to assess non-healing wounds in inpatient facilities in the Czech Republic. The results of this research have corroborated the suspicion of inconsistencies in procedures used by general nurses for assessment of non-healing, chronic wounds. However, the situation was found to be more positive with regard to the evaluation of basic/fundamental parameters of wounds (i.e., size, depth and location of wounds) compared with the evaluation of more specific parameters (e.g., exudate or signs of infection) and this should be taken into consideration when establishing a new register. Systematic work with future users of the register is fundamental, as confirmed by the publication of the team of authors Rosengren et al. (2012) . Their qualitative study focused on nurses' experiences with the implementation of the RUT in Sweden, which is described in detail in the aforementioned papers, published in 2009 and 2013. It was a study validating the implementation process of the RUT. The study involved two Swedish hospitals with a specialization in internal medicine and orthopedic care focusing on care of elderly patients aged over 70. In total, eight nurses working at the bedside of elderly patients were given unstructured interviews. Questions focused primarily on nurses' experience with implementing the register, on how to improve working with the register in everyday practice, and on satisfaction with the instructors and educators who provided nurses with the necessary training to implement the register. Data collection lasted from December 2009 to April 2010. Interviews were analyzed by qualitative content analysis. One of the objectives of the study was to help other organizations in the establishment and implementation of similar registers. The conclusion of the study was that the implementation process should not be too complicated and must be sustainable at both the managerial and employee level. Nurses stressed the need to change their "mindset" in order to improve access to changes and improve implementation of the register. Nurses also indicated a need for increased cooperation with patients and their family members. Use of the register was positively reflected in work planning and in the possibility of using evidence-based practice. Nurses actively required support and development of knowledge and skills because of the new tasks in their daily duties. The authors of the new Czech PU register believe it is very important that an appropriate pressure ulcer risk assessment scale with high predictive validity be a monitored parameter (Šáteková, Žiaková, 2014; Šáteková et al., 2015) . The paper did not deal with each component of the register or the extent of observed data (as described above). However, this information is important in terms of possible implementation of the emerging new register of incidence of PUs in the Czech Republic and, thus, we have included a section in this research. In connection with the Swedish register, Öien et al. (2013) also published a quantitative survey focusing on the evaluation of quality of life of patients with hard-to-heal wounds and/or non-healing wounds through the EQ-5D questionnaire. The authors use the concepts "hard-to-heal wound" and "non-healing wound", which have little connotative difference (they have the same scientific meaning) and, therefore, in our text we will use the term "nonhealing wound". Patients were observed from the beginning of treatment of their non-healing wounds and over the six months following termination of treatment. The sample consisted of fifty patients of different ages and gender with non-healing wounds of different etiology. The aim was to determine the usefulness of the questionnaire as a tool for evaluating quality of life and suitability for inclusion in the RUT. The study found a significant difference in quality of life between patients with currently open non-healing wounds and those with already healed wounds (p = 0.02). Age, gender and duration of treatment of non-healing wounds do not statistically affect quality of life of patients. The study, therefore, confirms that quality of life in patients with healed non-healing wounds improves. Although the simplicity of the EQ-5D questionnaire is an advantage and it can be used in clinical practice, it
has not yet been included in the Swedish register. Similarly, the authors of the new Czech register of PU incidence do not plan to implement tools for evaluating patient quality of life. From the point of view of international collaboration, it is interesting to consider the work of Öien and Weller (2014) , who, in 2014, published a contribution offering reflections on the application of positive treatment results from the RUT in Australia. They do not primarily focus on PUs, but rather on the fact that chronic venous diseases are increasingly considered a priority for healthcare in an international context and that the prevalence of venous ulcers is increasing due to the increased prevalence of venous disease, diabetes and obesity.
The results of the RUT show remarkable potential and guarantee improvements in health care at a national and international level, reducing the healing time of non-healing wounds and, thereby, reducing (Gunningberg et al., 2013) . These studies may have the potential for validation of data obtained from the register, but must respect the same methods of data collection as the RUT. The most recent study making reference to the RUT was published in 2015 (Öien et al., 2015) . It presents an analysis of the costs associated with the treatment of non-healing wounds in connection with the existence of the RUT. The analysis of resources and costs of local treatment of non-healing wounds was based on data recorded in the RUT from 2009 to 2012. The aim of this analysis was to quantify the potential savings due to shortening treatment time of non-healing wounds. Frequency of weekly dressing changes in the database is between 1.4-1.6 per week. The cost of treatment of non-healing wounds can be reduced only with a well-chosen therapeutic strategy, leading to a shortening of treatment time. The total healing time has been reduced since 2009 by 38%. In 2009, the treatment of non-healing wounds "per patient" was estimated at 38,223 Swedish Krona. By 2012, the total cost of treatment per patient had decreased to 20,496 Swedish Krona. In a similar Swedish study from 2006, the amounts are much higher, but the calculation was performed in the framework of weekly treatment (Tennvall et al., 2006) . The final study that met our established criteria for inclusion in this research does not dispose of information from a common registry. Instead, it uses administrative data from patient records and presents interesting information on the basic data set, which is important for assessing both the incidence of PUs and the choice of appropriate therapeutic strategies. In 2012 Korean authors Kim and Park (2012) published the development of a data set for the computer program SNOMED CT, designed for clinical practice in community care at a national level. Its aim was to unify and support clinical decision-making in wound management of pressure sores. The data file was designed to help health care professionals to assess PUs, plan treatment, and evaluate the effectiveness of wound care in accordance with guidelines for wound management.
The selection of observed parameters of the data set was made after studying the clinical guidelines for the treatment of decubitus from the following three organizations -NPUAP (National Pressure Ulcers Advisory Panel), WOCN (Wound Ostomy and Continence Nurses Society) and RNAO (Registered Nurses Association of Ontario). The validity of data file content was evaluated by three home-care specialists (Figure 2 ). This contribution is an important source of information for the creation of a dataset for a new register of PU incidence in the Czech Republic. It was also the reason for adopting NPUAP categorization, rather than EPUAP categorization, for PUs in the new Czech data set. From the available electronic resources, it is evident that the issue of registers in health care is, in general, not sufficiently discussed -not only in relation to pressure sores. The lack of studies in this field was also revealed by our research. One reason may be that they simply do not exist. On the other hand, it is realistic to assume that register information (in the context of wound management) is published at alocal level in particular countries and, thus, cannot be found on international databases. With regard to the lack of resources in the database, a logical follow-up step is a feasibility study by official representatives of collaborating organizations with the EWMA (European Wound Management Association) and the EPUAP (European Pressure Ulcers Advisory Panel), in order to determine the existence of registers focusing on the care of patients with non-healing wounds.
It can be assumed that registers exist in other countries, but that this information is not available on electronic databases, hence the aforementioned survey. Resulting from analysis of the foreign registers we did discover, the National Register of PU incidence in the Czech Republic is being prepared with the aim of finding a balance between minimizing the burden on healthcare personnel and maximizing data yield. The aim is to create a socalled "minimal" dataset (input and output evaluation of the patient), including a methodology for evaluation of the patient and local findings so that the incidence of reporting of PUs is effective and the results of analyses of data from the register are applicable to clinical practice.
Figure 2
Monitored parameters within the Korean dataset (Kim, Park, 2012) 
Conclusion
Data provided from the study of registers and concrete data sets about PUs is limited. There are only two sources which present information on the data about chronic wounds, including PUs, that should be collected in standardized manner. After detailed inspection of the articles it appears that the information derived from the studies could provide a useful picture of the data items that should be collected and at what time during the treatment period (initial and final assessment of the patients and local symptomatology of the wound/pressure sore) this should be done. The significance of the existence of the register and the active use of data in practice is, for wound management, clear, as demonstrated by the results of the Swedish publications listed -either there are real savings in the system of wound healing or greater continuity of care is ensured for patients with non-healing wounds.
Implications for clinical practice
Almost 20 years after the declaration of the importance of uniform reporting of PUs made by the EPUAP, there is still a lack of focus on uniform data collection. On looking through the research literature, a number of guidelines emerge that can be used to facilitate effective collection of data regarding PUs. These guidelines are, for the most part, consistent regardless of the goal (e.g., category or size of PU). Nevertheless, their application in daily practice might be affected by multiple factors. In addition, data collection is still largely inconsistent and influenced by local know-how and requirements of management in a particular hospital or healthcare facility. Future research should be oriented towards the questions of which activities should be a part of the screening for global assessment, registration, and uniform data collection of PUs at a national or international level. How can nurses be taught to assess PUs accurately? What are the main barriers for accurate assessment and what are the reasons for the lack of records and under reporting on pressure ulcers in clinical practice -despite their significant economic burden to health care systems?
Limitations of study
The main limitation to this literature review is the small number of articles found on PU registers. Other limitations: our study only includes material published in English and publicly available on databases.
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